An ultrastructural study of the musculature of the pond snail Lymnaea stagnalis (l.).
The ultrastructure of the musculature of Lymnaea stagnalis was studied. Each of the six muscle systems of the body wall, previously distinguished in an anatomical study, has its own type of smooth muscle, characterised by the size and number of the myofilaments, number of mitochondria and distribution of smooth endoplasmic reticulum. The visceral musculature comprises both smooth and striated muscle. Cross-striated muscle is found in the heart and proximal aorta, obliquely striated muscle in the buccal mass, gizzard and vas deferens. Myofibroblasts and myoendothelial cells were also distinguished. On the basis of the observations it is concluded that striated muscles in L. stagnalis contract and relax more rapidly and have a higher endurance than smooth muscles, but that the latter can contract over a wider range. Among smooth muscles the head retractor muscle contracts most rapidly, the shell muscle is most powerful and the diagonal muscle is slow to contract but has a relatively high endurance. The latter muscle, together with the horizontal foot muscle, plays a major role in maintenance of the hydrostatic skeleton. A model for the organisation of the smooth muscles is deduced from the ultrastructural observations. It implies that the myosin-paramyosin filaments change their actin filament partners during contraction. This agrees with a model deduced for other smooth muscles on the basis of physiological experiments and X-ray diffraction analysis.